Key indicators: single-crystal X-ray study; T = 90 K; mean (C-C) = 0.004 Å; R factor = 0.055; wR factor = 0.152; data-to-parameter ratio = 14.6.
The title compound, C 25 H 24 N 2 O 3 was prepared by the reaction of (Z)-2-(1H-indol-3-ylmethylene)-1-azabicyclo[2.2.2]octan-3-one with methyl p-(bromomethyl)benzoate, under phasetransfer catalytic (PTC) conditions using triethylbenzylammonium chloride and 50% w/v aqueous NaOH solution in dichloromethane. The crystal structure indicates the presence of a double bond with Z geometry connecting the azabicyclic and indole groups.
Related literature
For related structures, see: Mason et al. (2003) ; Zarza et al. (1988) . For related bond angles, see: Wilson (1992) .
Experimental
Crystal data Comment X-ray crystallography confirmed the molecular structure and the atom connectivity for the title compound, as illustrated in Fig. 1 . The indole ring is planar with bond distances and angles comparable with those previously reported for other indole derivatives (Mason et al., 2003; Zarza, et al., 1988) . The compound is the Z isomer, having the C11-C17 bond in a trans position with respect to the C3-C10 bond. The double bond (C10=C11) has a nearly planar atomic arrangement, since the r.m.s. deviation from the best plane passing through atoms N2, C11, C17, C10 and C3 is 0.0150 (14) Å. Deviations from ideal geometry are observed in the bond angles around atoms C3, C10 and C11. The C10=C11-C17 bond angle is close to the standard planar triangular value of 120°, whereas the C2=C3-C10, C3-C10=C11 and C10=C11-C17 bond angles are more distorted due to the strain induced by the C10=C11-C18=O1 conjugated double bond linkage. These bond angle deformations, which require little energy, are needed to release the intramolecular interactions between non-bonded atoms.
In this molecule, the azabicyclic system presents very small distortions around atoms N2, C13, C14, C15, C16 and C17.
The value of the C2-C3-C10-C11 torsion angle [-6.3 at atom O1 and extending through to the indole ring. The bond angles in the azabicyclic system at C13, C14 and C15 are, on average, smaller than the standard tetrahedral value of 109.5°, while the bond angles at C12 and C16 are, on average, slightly larger than the ideal tetrahedral bond angle.
There are no significant intermolecular hydrogen-bonding interactions in the crystal structure. The packing is essentially stabilized via van der Waals forces.
To a stirred solution of diisopropylamine (1.923 g, 19 mmol) in THF (20 ml) at 273 K under nitrogen was added a solution of 2.0 M n-butyllithium (9 ml, 18.8 mmol) and the mixture stirred at 273 K for 30 min. To this solution at 273 K, was added 1-aza-bicyclo[2.2.2]octan-3-one hydrochloride (1.5 g, 9.28 mmol) in one portion and stirring continued until the mixture completely dissolved (20 min). The temperature was lowered to 195 K and a solution of 1-acetyl-1H-indole-3-carboxaldehyde (1.722 g, 9.2 mmol) in THF (25 ml) was added dropwise. Stirring was continued for 30 min at this temperature and then for 90 min at 273 K. The reaction mixture was poured into saturated NaHCO 3 at 273 K and the resulting solution was extracted with CHCl 3 (3 x 15 ml). The combined organic extracts were dried over anhydrous Na 2 SO 4 and evaporated
.2]octan-3-one, which was subsequently refluxed with sodium hydroxide solution (25 ml, 1 N) for 30 min. The reaction mixture was cooled to room temperature, and the yellow solid that separated was collected by filtration, washed with cold water and dried to afford the (Z)-2-(1H-indol-3-ylmethyl- 52.7, 110.6, 111.5, 118.2, 119.7, 121.6, 123.3, 126.9, 127.1, 129.3, 130.2, 130.6, 134.6, 136.4, 141.3, 142.2, 166.9, 205.6 .
Refinement
H atoms were found in difference Fourier maps and subsequently placed in idealized positions with constrained C-H distances of 0.98 Å (RCH 3 ), 0.99 Å (R 2 CH 2 ), 1.00 Å (R 3 CH) and 0.95 Å (C Ar H) with U iso (H) values set to either 1.5U eq (RCH 3 only) or 1.2U eq of the attached C atom.
Figures Fig. 1 . A view of the molecule with the atom numbering scheme. Displacement ellipsoids are drawn at the 50% probability level. Primary atom site location: structure-invariant direct methods Extinction correction: none 
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